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-T&m&ZTF-f-o z\<Dmxi±, -?x?~-sS7 *-?l±KMikx%> •)> V7M^i« 
i±7V-7V^^-^^^ 0 B«JE«SJtC r_c mdli, BrS©R3WEtt:& £jtJ&1-& 
4 ; ?#ffi£tL&o SHV7ML i f t_cmdt±. B^EEIiljtC r _c m d K&3\,*X 

[ 0 0 6 2 ] 

b$h t 1 ~ t 2 Kfcfc 19 , ^SL«ijn^tLTv^ 0 W&vWtiaK x U * ^ffifc&Jfcc r £ § 

g IKfit C r _ c m d iZ&fitt & £ i: ffX § & V»J|fc«5j&*£ CTV>-& (fUt 41) . ^JEftSJfc 
C r (4. BSHiC r_c md 4 *) liV«li:Iotv^ 0 
[0 0 6 3] 

BIIV -7 ML i f t_c m d it, BM&M&C a i n_cmdCS^Vt^$ W 
o BS'J 7 ML i f t_cmdl»a^ fc. HU 7 h»L i f t&WffiZtL&o 
*r<D&&, WMA 2 X $ i^EEffi JtM^T^O "7 f^lCSf), /^;V7 

[0 0 6 4] 

0 7 14. J^V-^^^-^Wgii^, VX^-A"7^ -*<Z>Hi8Hft&*3£^V>T&:5£ 
■f &i§s&*7fr-f o nm t 1 ~ t 2 icfrfc «5 , M^tt^titv^o SlESitC r_c 
mdli, jrrS©5^«WJfc&JSi"& 4 dlffcBStL&o BSU7 hfiL i f t_cmdt4 

[0 0 6 5] 

^l^maiz X *) N £ffl»JfcC r jFBSHttC r_c md 4 U fcftwRJgj&i&C-CV** ( 
fi4 5) o ||'J7HLi f t_cmdli, § *Lfc£SffiftJfcC r l'*o^"C^ 

^■TSis^tLli*^ (ft4 6) o 
[ 0 0 6 6] 

[0 0 6 7] 

v7^-xw zUlMMB 
EI 8 54. v7^-7 V-7$!J«^fi^M7n ? ^HCe 

«fg7*n y ^ J4, HIfit:i^ 7^EV 1 cP*tt5*Dt7*o^5Al:J:llt(t$ 
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[0 0 6 8 ] 
[0 0 6 9 ] 

v x ? - x v - ywmu 5 2(t <Jo±i^ v y&ffiv-X* £ t \z&3 

V^T, IS 5 KS^StL* =fc >) ^;v-;VHt^v^ Model- 40^0 lo|:Mtl) 0 
X^-XV-yi2J3M|5 5 2 i±> MlKZtitz^- K^^i - ^- FffMo d e_s t a t e 

[0 0 7 0] 

iO»f!)-e(4, -X V-X^SIilS 5 2 (4, Blf^iGc y l_cmd©f jh 

[0 0 7 1 ] 

it}X£ tufc K (-ti£o "C, -rx ^ 7 p< - ^ £ £ tFX V - 9 ^ - 9 tffct Z> a 

-7 5 6©H> X ? * - ? ZMMir & * y >n-7^v^^-n> Fn- 7 t 
Bft^ X £fj?l|#p-f £ 3 > h n- 7 ^Xl/-7'n > ltt-7 fcB?^^ 

[0 0 7 2 ] 

t^i3>hn-7 5 3li, x>y >i:*^i:f A? W^iG c y 1 ^, Blf^ 
f G c y 1 _c m d &CJ|Bfc£« /c^OMjElttG c y 1 _c m d_c p SrfltB-f -So c\(D 

[0 0 7 3 ] 

||:^$MJ;^ FfS-^-Mo d e_s t a t e (4, "®Jn,-ft=*> ln- 7 5 3C 

*^*G c y 1 WilKiG c y l_cmd^«M^»^ -^^H> 0 
[0 0 7 4] 

— Fi^Mo de_s t a t e (4, ttz^ #n^fn-7 5 4~56 d^^^x^o 
ffil ^jfoffMo d e_s t a t e ^ -X V- 7*121 "9 5 2 M £ tLfc 

m&%mM-f-&o Model \z & If $>&o BMit^> 1 

o-7 5 4(t itlEfitG c y l_cmd_c p Ci^tG c y 1 -C r^X^-x-7* 

^\ (21 9 <7) ( a ) i:i?lttv^ 0 ffiBSJfc 3 > h n - v 5 4 (4, HJEftSJfc C r tf*@|RJE*8 
JkCr_cmdl«niM^ nT^ESIJ:bW2 5 =Sr^Hl"tS 7fc*><0&<frflftU_C r 

[0 0 7 5] 

-feffi 3>>D-?56tt, U_C r £$£o -CTir3Effi»Jfc«# 2 5 $ ft/SR* 

<Djfc&£ LX<Dj±mitC r fc^ttflfcSo ffiffla^ fn-7 5 6 14, #CJ±itifcC r K»o*V> 
TCr-Ca i n X - 7*;v£#P3 U ilR-feffl C i a n_ c m d & 0 Cr-Ca i 

nr-^O-i^ 011© (b) t7P$tLTV»4o ftffla > b n-9 5 6 (4. ^fiffl 
C a i n^BIIfiffiC a i n_c m d ^JDOfi/f & J: ? TTO£fflf£#2 7 ^WMir^tz 
#>Oji^HtU_C a i nfcifcttl-f So 
[0 0 7 6] 

ij7>3>>n-75 5ii, J^HIU_C a i n Kifc-o TfMii 2 7 #*1E«J$ *L 
fc«FOtt*2: LTO&fflC a i n^ltWo 'j7f3>fn-7 5 5(4. |t|C a i 
nCioVTC a i n-L i f t f-^VttlU B^RU 7 hfiL i f t_cmd*^ 
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*6&o Cain-Lift t-7'JV«-^^\ H 1 0 <D (c) l^^titv^o 'J 7 h 3 
y yu-? 5 5li, t'J7ML i f 1 3&*i$RU 7fILi f t_cmdi:Hft^ J: d 

^ pt^v y Mffif 2 6 *ig*w-afcie>tf>»<frteu_.L i f t *iajt?>o 

[0 0 7 7] 

£3 LT, 0 4 45 4 tfH 5 COM o d e 1 fcTFZti&MWMl&Zti&o 
[0 0 7 8] 

2tfc^ IS2 ^oMo d e_s t a t e m^W?* * -7> V-y® D 5 2tf>kBE 

*o Mode 2 t=*^**^^^-^9>-^»4fa:fflt?**o ffiffia 
>fn-7 5 6(t WiEjiG c y l_c md_c p \z.1k<J\i->>X G cyl-Cainv^^ 
-r-7^t#!iU g«ffiC a i n_cmd^*!6^o Gcyl-Cai n^7^- 
7--y-)V(D—^\W, 11 1© (a) |c^$*itv»4 0 ffcffl n > b n - 9 5 6 (4. ^fitfBC 
a i n^imtifflCa i n_cmdrtSt^^l^ ¥tfefflSf2 7 S: BOHrf * * 
©Jt^Ht U_C a i n^t^o 
[0 0 7 9] 

ij7f3>hD-955li, ffi^HfcU_C a i n |:{6oTWffi«*2 7^1EK;$tL 
7feH#<Pi|£*fc LTOfiffiC a i n £S&tfX&o 'J7ha>hn-75 51t UtifflC a i 
nlC^o'V^TC a i n-L i f t f-7>^tlL> SUV 7 h*L i f t_cmd^* 
*6& 0 C a i n-L i f tf-^<0-W, H 1 0 (75 (c) Ktjn£ tLTV>& 0 V 7 h 3 
> h n-9 5 5 14, HV 7 IfiL i f t ^gllV 7 ML i f t_cmdi:«t^> 4 3 
fc, T»T3C , ;7 M»*2 6 «:IEtt1-S/i*OJt^"fiU_L i f t iMm-f&o 
[0 0 8 0] 

J±mSt=iy 5 4I±, J^HIU_L i f t fcfl&oTWJ 7 lft# 2 6# s MEi&£ 

tL3t^i*tLt<0'; 7 IfiL i f t ^(tWo JENS Jt3 y 5 7 

hfiL i f t tioVTL i f t -C rr-7^MU BWEfltitC r_cmd&* 
£>& 0 Li f t-Crf-7>«-W\ 09© (b) iitv»i 0 EEMifc 3 > >n 

-9 6 4 (4, nS-mStC r tf § glHffiSii£C r _c m d £JDC*Cr* 4 fc, RT^JHtlbW 
2 5 £IEI*Jl^^*6©m^HtU_C r ^itBt^o 
[0 0 8 1 ] 

£ 3 LT, H 4 #±0*18 5 ©Mo d e 2 fc^S;ftSlN»#»J&S*LSo 
[0 0 8 2 ] 

#3 ^|oMo d e_s t a t e * -7 V- 7^ «J tfc^ 5 2*»&E 

fll S*Lfc»<£*i£W*"*o Mo de 3 ^*»ta^^^-^9^-^l±JEI8jfc*C*&o Eis 
ftn^fn-7 5 4li, ffijElStG c y 1 _c m d_c p Ci^tG c y 1 - C r ^7 * 
-f-7>^#IL, g$SJE*SJfcC r_c m d %^&2>o Gey l-Crv^^-f-7 
;VO— $)#*\ 19<7) (a) £j^3;h/CV»So ffiKSJfc 3 7 h n - 9 5 4 (4, ^JEJUJfc C r rt* 
BHUBBUfcC r_cmdi:«t§ 4 v ¥tElJt«2 5 fcKKrTa 
U_C r tIHJtl)o 
[0 0 8 3] 

V y h r? 7 h n - 7 5 5 i4, }g^HtU_C r «o TT<raSJ£»Jfc«fll 2 5 jifleifr 3 *Lfc 
B#<7)|g^:h LTOffiKtJfcC r *^»tfl5t*o V 7 h 3 7 h n-7 5 5 14, gCffiiiJtC r 

r - L i f t t--7;V^#HSL, Ifll'J 7 MfcL i f t_c m d ^r^^^o C r 
-Lift x-7;V£>— mtf. mi 0(O (b) fc^S*LTV*£ 0 iJ7f3>hn-55 5 
(4, 7 1»L i f t 7 14L i f t_cmdl«t^J:M:> 7 b 

«2 6 ^mW}i-^tzlsb<D^mV_L i f t t-ftiit^o 
[0 0 8 4] 

t£ffi3 7 in- 7 5 6 14, }^HiU_L i f t CfotRTfJ 7 htf2 6tf*|gS&£*L 
7cB#©|§^t Lt©'J 7 1»L i f t fcgtt^&o fi|3> fn-7 5 6l±, ^'J 7 hfi 
L i f tti^TL i f t-Ca i nf-7^^#,lU B$iH£*BC a i n_cmd£ 
L i f t-Ca i nr-7>©- MW^ Ell 1© (c) C*$fitv>^„ f£ffi3 
yfn-7 5 6^ ^Effiffl C a i n^ilfiffiC a i n_cmdHJRSt* 4 $ fc, TO 
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[0 0 8 5 ] 

CI? Lt, H4 j3 itfH 5 ©Mo d e 3 t~^£:fr£flJfP:£ s 3SJ&$tL&o 
[0 0 8 6 ] 

414 ^jfoMo d e_s tat e li^^T. * -7. W/ijD 19 Hii 5 2^^MB 

mztLfzm&itmM't&o mo a e 4 tz&tf * ? 1$ v 7 nt^^o 

[0 0 8 7] 

V7h3>hn-95 5 (4, MlE-fiG c y 1 _c m d__c p ic^-^V^TG c y 1 - L i 
f t vX^-r-7>^|»?,L, @I'J7ML i f t_c md %$Zt6& 0 Gey 1 — L 

1 f t HI 00 (a) ^^t(/^„ 'J7>n> 

5 5 11, *U7HLi f 1 WWW) 7 >»L i f t_c m d KlR^t & ± 5 ITSEV 
7 Ml«2 6 ^!EKji-^7 v c46(D^1tU_L i f t 1"£o 
[0 0 8 8] 

fi«3>hn-7 5 6l±, tt^HtU_L i f t fcfto T rT^ V 7 h M 2 6 ^IE®J $ *l 
fcl$tf>*g*fc LT©'J 7 KfiL i f t *S»tflJt*o iiffi^ 7 h n-9 5 6 *'J7M 
L i f tt:^VTL i f t-Ca i n 7;v£#PI U i«f£fflCa i n_cmd£ 
^*6£o Li f t-Ca i nf-7JVO- 0 11© (c) tLTV^ 0 Ma 

>>n-5 5 6li, IfifflC a i n^S»ffiC a i n_cmdOTt^ £ 0 TO 
mmm-2 7£IEft1-&^*©it^HiiU_C a i n^ffitSo 
[0 0 8 9] 

ffiS3tJfc3 7 hn-7 5 4lt }^HtU_L i f t ^oTTOV 7 MIS 2 6^.»£ 
tlfcB#©|W:Hli: Lt(7)'J 7 ML i f t Z^lim&o )±mSk^y >o-7 5 4i±, *'J7 
ML i f t^*cfV>TL i f t-Crf-7i^#IU gfllHfitC r _c m d 
tb2>o Li f t-Crf-7*;V«-»\ 0 9© (b) ttrv^ 0 BEIiib^ 7 h u 

-7 5 4l±, mJ±.mitC r 7) s @II£EliJ:bC r_c m d tJRJfti"* i7l^ TOffi*§J«fil 

2 5 £|gi&-r£7t*6<7)J^lttU_C r OTt^o 

[0 0 9 0] 

i d Lt, 114 i3 XX/m 5 ©Mo d e 4 tL&ftlJ^T^M^&o 
[0 0 9 1 ] 

[0 0 9 2 ] 

■M-a a 7 h g - z 

T.V-7^0^^55 2 «t >)IiR$tif^7^-3> h n-9^©tlJfPA;£K i^M-LiS 
©«IEffiGcyl_cmd_cp£ Jfiffi-f & o - ©fW A7J ©!!&#?£ i:ov^p|f^ 0 
[0 0 9 3 ] 

Gcyl (n) »Bi<7) j!l*ftGcyl (n-1) 33 <£ ^Gcyl (n-2) Cff LT^i <9 , ^ ( 1 ) 
a Cgfi fctf^ri &o nit f n-7 5 3 C iotll^ti^ilt^ 

[iftl] 

Gcyl(n) = Agli ■ Gcyl(n - 1) + Ag2i ■ Gcyl(n - 2) + Bgli • Gcyl _ cmd _ cp(n - dgi) (1) 
[0 0 9 4] 

Gcylte, x77n-^-^20 (Ell) K X »9 ^ffl $ tt^^^^r^fo dgii±, *jSIE 
|tGcyl_cmd_cp^^'7 ^-n>fo-7 ^ A* £ *i/C 6 , V?zm.%AW 
Hi:xyy7|;|A?M £-e©tffiB# P^^o Agli, Ag2ii3 i £/Bgli Ji. ^Et^W^ 

[0 0 9 5] 

fn-7m^-t LT^i^tt^TM^v^ fn-55 3 ©fM 
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<D^t, IK^it/t^e- Ft:f ot^g§tLl.(7)^fft L^o £oHifc$!)-?:i4, dgi, Agl 
U Ag2i£ £ZFBgli<DmZtip<D "i" f±> ftfc^E- Fc9#-S§-£^- 0 fcixJ4\ dgl 

, Agl Is Ag21s ^AWBglltt, Model Cov>TOtf ti 0#H5 £ 4 t^er^W-?-? * - 9 £ 

[0 0 9 6 ] 

wMkx> fn-953 <Dwm%?Mtyv y^mzmi 2 Km-To vtm^wm7 1 «\ 

ffiPre_Gcyl^#ffl-r^>o 2gft*^?^f Ka> 7 2li> fS^^M 

tll|l|l*^jtL, ^il.lJ«Pre_Gcyl^g^Gcyl_cmd (iEfltt-tt, ftifiti i 9 ^ Gcyl_cmd 
_ft?*S) £JRJfc1"&J:dfc, fU«A*Gcyl_cmd_cp^#tB-t^o H5fe&7 3l4, 5* (1 
) t:^§li^*f>^°7^ -*AglK Ag2i£s itfBgli QEfl|teW\ & 4 "5 

;W?9^ -^Aglk Ag2i:fc J: OTgliU*^ < aglK «g2k 0gli, . . • yg 

li) *3E^ca9^R5fe"J**o •^t'JWn 0 ^ -?Aglu Ag2i45 ■fcO'BglifcHfei-*©^ « 
-fitfcfflv^&o i©afeHHittt, ^E-K&K, i^^^^V 1 c ^I5'lt$tt-cv^ 0 ^^v^- 
7 74lt KfifMo d e_s t a t e ^i-ft^H^^T, jfflRSfLfc-t- KCo 

[0 0 9 7] 

MT\ W^K^n^Cov^ffl^PW^o if, 7 
[0 0 9 8 ] 

5* (1) t^tt*tr^lBdgi*tt«f *^t-i^R&fttiGcyl(n^i-l)"C*4o fit? 
, R^tt^tt*^ ^-r^ (1) (dgi-l)^x^ -TVitt^Kv? ht4o 
Wfc2] 

Gcyl(n + dgi - 1) = Agli • Gcyl(n + dgi - 2) + Ag2i • Gcyl(n + dgi - 3) + Bgli • Gcyl _ cmd _ cp(n - 1) 

(2) 

[0 0 9 9] 

3* (2) i4, ililJ^fg3fc**ffiGcyl(n+dgi-2)^J:^Gcyl(n+dgi-3)^-^^-ev^^OT- 
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[»3] 

Gcyl(n + 1) = Agli ■ Gcyl(n) + Ag2i • Gcyl(n - 1) + Bgli • Gcyl_ cmd _ cp(n - dgi + 1) (a) 

u 

Gcyl(n + 2) = Agli • Gcyl(n + 1) + Ag2i • Gcyl(n) + Bgli • Gcyl _ cmd _ cp(n - dgi + 2) 

II Gcyl(n + 1)^ ±15 (a) at&ftA 
Gcyl(n + 2) = Agli • (Agli ■ Gcyl(n) + Ag2i • Gcyl(n - 1) + Bgli • Gcyl _ cmd _ cp(n - dgi + 1)) 
+ Ag2i • Gcyl(n) + Bgli • Gcyl_ cmd _ cp(n - dgi + 2) 
= (Agli 2 + Ag2i) • Gcyl(n) + Agli • Ag2i • Gcyl(n - 1) 

+ Bgli • Gcyl _ cmd _ cp(n - dgi + 2) + Agli • Bgli • Gcyl _ cmd _ cp(n - dgi + 1) 

Gcyl(n + dgi - 1) = a gli • Gcyl(n) + a g2i • Gcyl(n - 1) + 

+ P gli • Gcyl _ cmd _ cp(n - 1) + p g2i • Gcyl _ cmd _ cp(n - 2) 
+,...,+p gdgi _ li • Gcyl_ cmd _cp(n - dgi + 1) (3) 



Agli Ag2i" 
1 0 



Agli Ag2i 
1 0 
Bgli" 



dgi-1 



= A 



0 



tm-r 0 



= B kte<t. 



.Pgli Pg2i Pgdgi-2i Pgdgi-li] ^ 

[B AB ... A dgi " 3 B A d8i " 2 B] <D— fr@J&^fc5 

[0 10 0] 

(3) k> ^r^imm^ xzf^mm^mn-r ^tz^^mm^ity gii^^- 

sb&o & (4) i)K Vm^m%*7 lUiot^fr^M, ^$HtPre_Gcyl «M ^*6«9 
5£-C&& 0 -9 agli, «g2k /?glk . • . y gl i ^SbS^ <75 "i" ^ * 

[8U] 

Pr e _ Gcyl(n) = Gcyl(n + dgi - 1) 

= a g ,i(n) • Gcyl(n) + a g2i (n) • Gcyl(n - 1) 

+ p glj (n) • Gcyl_cmd_cp(n - 1) + P g2i (n) • Gcyl_cmd_cp(n - 2)+,..., 
+ Pgdgi-i, ( n ) • - cmd_ cp(n - dgi + 1) + y gli (n) 

(4) 

[0101] 
[0 10 2] 

2 i£J8*7-f K3> 7 2 ii, 2 ^m&^v4 > ?^=- Yffl 

m*m^X^ MfPA^GcyLcmd.cp^irffi-f &o * 9 >f > KftflfJtt. *W*£> 
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Jfe-H 9 > - * POLEgc i o 
[0103] 

5£ (5) £$£v^ BMtiU&#ffi&'U * -*POLEgc_fi*/flv*t\ i«ffiGcyl_cmd^— 
^1^-7 -f;v* (n-/^-7^;v^) fci£JB-r*o glI«J£^m^7 ^ - *P0LEgc_f i 
(±, - 1 <P0LEgc_fi< 0 3 IfcJfeS ft* „ 

[is] 

Gcyl _ cmd _ f (n) = -POLEgc _ fi • Gcyl_cmd_f(n - 1) + (1 + POLEgc_fi) • Gcyl _ cmd(n) 

(5) 

[0104] 

5S (5) K&ZiXZX. 3 )^ B^jtJS^^^ o 9^-^P0LEgc_fiO«^i v, SMG 
cyl_cmdO$L$I»IE£tU $f£& g*MGcyl_cmd_f^l£^£frL&o C <D*nfcfc iflHiGcy 
l_cmd_f^^iilffiPre_Gcyl^TOi-^> £ 3 K> WW A^JGcyl_cmd_cp^tB £ o Jft^f 
j&n 9 ^ - *P0LEgc_f i J: o T i llffiGcy l_cmdO flil £ t'CD «£ ? * tf»K:fl£V>, 

^•M'fitPre.Gcyl CD g MGcyl_cm<Lcp^<^iIt£M£flJfPl" 4 £ t **"RTtB fc * £ o 
[0 10 5] 

2 IftS^y-f KfflW -fil "9 lx.it * gc£5e«"f & o -50 

0 Six. MSc a gcfc J: *K ^vIHtPre_Gcy 1 c7? g *MGcyl_cmd_f ^li^tttftt^i 
fe^tt^o E_gcii, ^?W«Pre_GcylfcBtll'ttGcyl_aid l _fO{B2l , t***o ^ifc1-*^«W 
n\tl<Ofc1t<Ot:X>> {lME_gctt. gmttOttf[l{tGcyl_cmd_f(n-l)^fflV>T#m$^^ 
o ^ftJWWWfci&OJfrS^t^?.* ~ ^POLEgciii. — l<POLEgci<0^r^/ci" J: -? 

[&6] 

agc(n) = E_ gc(n) + POLEgci • E _ gc(n - 1) (6) 
E_gc(n) = Pre_ Gcyl(n) - Gcyl _ cmd _ f (n - 1) 

[0 10 6] 

2 gfiiK;* K3>hn-57 2li, sS (7) £75 3 ft* i -9 K> $J v 

jfex.HSfetfgc^n fcft* J: 9 HftH«IX*Gcyl_cindLcp«:ft36i"*o 
H*7] 

agc(n) = 0 

u 

E _ gc(n) = -POLEgci • E _ gc(n - 1) (7) 
[0 10 7] 

-7 7 2li, fll#p-I:E_gc£s ^ (7) tL& — 2fc«*L# fcftnfc-f * ± 3 MUt^o 

[0 10 8] 

HI 3li, «^E_gc(n) j3J;TO|4^E_gc(n-l) ; lr^-t"Sfiffl¥®^7Fi"o fiffl¥I 
Kli, (7) HJ:oT^3g$tL*-93D«lx.«ft8 1^$^TV^ 0 £ 8 2 fcJtftSg* (E 
_gc(n-l), E_gc(n)) Xy^ff r/^- K3> >n-y 7 2 li 

. RttJB**, ISO >)iil8 l±fcm*T»i»«3lfejUft8 l_b^t&0£$« o 

■r**?*>. E_gc(n), E _gc(n-l)=0) £ g!fr|ftMX3li-f & o ^li^^x.§8 l±fc 
[0 10 9] 
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11 1 4 <DW-% 8 3, 8 4^i[F85(±, ftt\MU\<Dtztb(DlB%-1fefc^ v ^POLEgci 
if, -ett-PtU -K -0. 8, -0. 5^^^'(IME_gc^J|3imM^7Kl"o 

[0 1 1 0] 

^9^T"V V'^-t— Ka> 7 2 (i, flJfPAtfGcyl_cmd_cp^. 3ft (8) t-fto 

Gcyl _ cmd _ cp(n) = Ueq _ gc(n) + Urch _ gc(n) (8) 
[0111] 

[»9] 

agc(n + 1) = cfgc(n) (9) 
[0 1 12] 

SS (9) t±|BO : ?M^: (4) £36^. ^WJfPA*Ueq(±. A (10) 

mi o] 

Ueq _ gc(n) = Gcyl _ cmd _ cp(n) 

= — - — {POLEgci • Pr e _ Gcyl(n - 1) + (1 - POLEgci) • Pr e _ Gcyl(n) 

-a gli (n) Pr e _ Gcyl(n - dgi + 2) - a g2i (n) Pr e _ Gcyl(n - dgi + 1) 
- p g2i (n)Gcyl_ cmd_cp(n - 1) p gdgi _ u (n)Gcyl_cmd_cp(n - dgi + 2) - y gll (n) 

+ Gcyl _ cmd _ f (n) + (POLEgci - 1) Gcyl _ cmd _ f (n - 1) 

- POLEgci Gcyl_cmd_f(n~ 2) } (10) 

[0 113] 

^ (11) &Ct£oTPJ»JA#Urch_gc£irmi-&o Krchgciii, 

[in] 

Urch_gc(n) =Z^£2!^i cy gc(n) (11) 
Pgu(n) 

[0 114] 

i ^ Lt, ^ffift!J^A*Ue(L^ctPJjiIIJA*Urch_gct^fn^*)^flJ«IA*Gcyl_cmd_ 
[0 115] 

@IHlc;t^7> - *P0LEgc_f i, ftSLfflHN^fcawffi^iBjfe^?* - ^POLEgci. 
7 4 - HV<f y ^Krchgcifcistf S^fS + O " i " K##*f6-To Kfc 

(DffBt Lv^ 0 
[0 116] 

£ <7>*^!l-eti, BaHttf&83&5&'"<9 > - *P0LEgc_f k W&#9M<ofc*)<o&m3fe'* 
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9^ -^POLEgcijS XTfy J - K/ty 7 Y 4 >Krchgci£>#^- Kfc*i»t&ffiW^ JilT"e9£ 
[0117] 

- 1 <P0LEgc_f2<P0LEgc_fl<P0LEgc_f4<P0LEgc_f3< 0 

- 1 <P0LEgc2<P0LEgcl<P0LEgc4<P0LEgc3< 0 

0<Krchgc2<Krchgcl<Krchgc4<Krchgc3 
±%i<Dm^^mh^x n Mode3> 4, 1 is XXf 2 <DMK, flJfPiOJKM 

[0 118] 

tf^ligdg i^l^li, -r^-rr^ h 0-9©a«fcJ£CT»®fc#fcife5feSft. 

[0119] 

dg4<dg2<dg3<dgl 

H£#7 3 tov>TRSt4. |WJ^7 3i±, ^ ( 4 ) /^7^-^«gli. «g2i 
„ /SglU /3g2i> — jSgdgi-lu y gli * |WJS1~ & 0 £ tLfe ^ - 9 t±, 5* (3) 

B^^&idt'. ^fJ^ (1) <7>^E-7*;W\°9^ -^Aglk Ag2k £ J: tFBgli K&^^X 
j3 19, io-Citi^^/^^-^tRSltSii:!^^ * (1) <D*:Tfr^9*-?tf 

[0 12 0] 

rajgtti, «/h2^ffij3J;t/ft^^^0^no^ffi : S:fflv^i fc*»T?S4 0 
co— ^Jfc5^JKT?»±. J: iJSS^sW&^fe-e** *UfHS«rfflv^o <MiaEft^v>Tli, * 
HcOtBMIA^iS. #1^3 3 0 4 8 4 5 ^rffc ^Sfrffl^fB^S tlTV** 0 ffi 

[0121] 

^^iES^^dM^MIWj^T^^UXAfi. S (12) CO* -5 £^£*l£o 
/^^-^O^ h;V0gc(n)O^iKi0gc_base(A, -=E- Klf K^fcRSfeStL (2fe*M<£> 
#^StO "i" #s ^-Kff^SLTv^) , ^^'J 1 c tcfB11$tLrv>*o 7s. TV 3. 
-7 7 4!t hMf-^Mode.stateOil^tafeoT, MSi" S &2g ffl 0 gc_base (n) £ ^ 0 
1 c**fe«lffiU 3 ^7 3^ »r£fil0gc_base(n) fc, -e<OTfffi£ 

^gc(n)fc*tinJt-f*ifc»*J: ^ ^9-*-*^ h ^ 0 gc(n) Srifffi-f * o 
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[112] 

0gc(n) = 0gc _ base(n) + dOgc(n) (1 2) 

d9gc(n) = 5 • d9gc(n - 1) + KPgc(n) • ide_ gc(n) (13) 

egc T (n) = [a gli (n),a g2i (n), P gli (n),p g2i (n),--,P gdgi _ li (n),Y gli (n)] (14) 
de g c T (n) = [da gH (n),da g2i (n),dp gli (n) 3 dP g2i (n),-- s dP gdgi _ H (n),dY gli (n)] (15) 
Ggc_base T (n) =[a gli _base(n),a g2i _base(n), p gli (n)_base(n), 
P g2i _base(n),- -^^..j _base(n),y g]i _base(n)] (16) 
~8, 0 0 ••• 



8 = 



0 
0 



0 



0 

8, 



0 8 



0 
0 

0 

dgi+2 



(0<8 I ,8 2 ,---8 dgi+2 <l) (17) 



[0122] 

Jli, S (17) f: 



[0 12 3] 

<Ml|aEft^£>V>T, 5* (1 3) ^*tLSR5fe|ft^ide_gc(n)tt, (1 8) 
S*L4o Gcyl_hat(±^ ¥8!5£ (4) fc, ^ - * ^ h J^ffiM 0 gc(n-l) £36-^ 

SGcylfctf)^ -tfttj-ferasgllllide^gcj^-lfntas J: •? fc, ^9 ^ - 9 ^9 b ^ 0 gc& 

[mi 3] 

ide _ gc(n) = Gcyl _ hat(n) - Gcyl(n) (1 8) 
Gcyl _ hat(n) = 0gc T (n - 1) • <; g c(n) 

^gc T (n) = [Gcyl(n - dgi + 1), Gcyl(n - dgi), Gcyl _ cmd _ cp(n - dgi), 
Gcyl _ cmd _ cp(n - dgi - 1), • • Gcyl _ cmd _ cp(n - 2dgi + 2), 1] 



(19) 



[0 12 4] 

S (13) \Z.&* tiZfJ >KPgc(n). S (20) 

mi 4] 

P(n-1)-C(n) 



KPgc(n) = 



(20) 



l + C T (n)-P(n-l)-C(n) 

Pf n) = J- (I - ^• p ( n - 1 )'C(n)-C T (n) 
1 } M Xl + X2-<; T (n)-P(n-l)-(;(n) 



)P(n-l) 



(21) 



[0 12 5] 

<MiKEE?£-eJ±, ±.f?><Dj$: (12) ^^fL&J:^'. Y)Pdgc(n)l±, 
%-<D&mm. 6 gc_base(n) t „ ?:<DW$\fr d (9 gc(n) t OfnT*£ *L& 0 ftMHWSfc^jgHMfc 
Is^ltfc L)ttl, -=E t^W^ 9 ^ - * ^ ^ h ^ 0 gctf^iM 5 gc_base KHR^ll" 

[0 12 6] 
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[0 12 7] 

A 1 = 1, A 2 = 0 : mfeyj >7^tf'J XA 

a i = i , a 2 = i : ft/h 2 ^r;v^v xa 

a l = l , a 2 = a : -W^M >r;v=fV XA ( A fi, 0 , 1 jJW^tffjgffi) 

A 1 == A , A 2 = 1 : I*#IM2tg7JV^VXA (AJ±, 0, lM«t) 
rr > h g - g <Q%jfc 

[0 12 8] 

KMitxy hn-7 5 4lt JE«S JtCr£ B«JE«iJfcCr_andl*JRm§^a fc«>^ R]"^J± 
lJtlf2 5 *m.W!lr2>?z#><Dl%^mJSr*%-ftir2>o a ^ h n - 9 5 4 (4, tfr& 

L^J: d ffiN&Jfc**v;** fc LTit}R2^&Mo d e 1 i3 itFMo d e 3 

&4, oi^ft n > fn-7 5 3 ^^Wo «IEffiGcyl_cmd_cp^*-^T Ell 
J£SJ:tCr_cmd^a:tH^^o Mo d e 2*ill t 4 £f±, JESiJfca > 5 4 14, 

J'J7 hiLifUC^cn^T, g^ffi^libCr.cmd^^m-r^o 
[0 12 9] 

ffi»ttCrfcov»TOBfrJ&tttt, 5* (2 2) ©i^C^EfM^^-t^Uo k(4 
, JE*ftJ£a> fn-7 5 4 i: i t^i ? fLi> tit ^ ;vSr^!lt ^>M? -e* ^ o 

m 1 5 1 

Cr(k) = Alcr • Cr(k - 1) + A2cr • Cr(k - 2) + Blcr • U _ Cr(k - dcr) (22) 
[0 13 0] 

dcr J4, J±ffi& 3>>n-954H <^^ffiU_CrOT^M iMi«_2 5 K A2J $ *LT 
RJt^Hftlw*"^ < ffiWlfe*»5llBR^ffl*$ft* *"t?<Otp^W*Af:-f o Alcr, A2cri3 
JrtFBlcrii, tf^^ ^ - 9 Xlb&o 
[0131] 

JE^IJta V h n - 9 5 4 y ^ 0*121 1 5 K35"*o Mi^IOfy 9 1 f4, 

ftm^a/cMitCr^^T, ±!50tf/iB#!ldcr£*irff1-& J: ? EttJfcO^ilUfiP 
re_Cr£jttb1-&o 
[0132] 

^'JlcCIt t-K«C, § nmB&life' <9 9-9 P0LEcr_f i , ^fSLWftU O * 
C9J£^h7E^°9^ -^POLEcriiS &T?7 4 - ^Krchcri^fB'It^ fix 0 - 

frLfb<7V*7^ -^^Riatf^ "i" G4, F#-§-£^i"o 37^-7^7^-^^ 
y'a-7 9 5 14, S^StLTt-*- K £^1-«^Mode_state£§: W , Vfe^rtofc 

K3>hO-7 9 2 ^vti"o 
[0 13 3] 

2 |ftS^7'ffV K3>H3-592I±, 198 £#M LTB4W Lfc J: 3 C, 

gJtJRofe*- Kfl|^-Mode_8tatetfl£oT, ffifeWV? ( HI 9 60 (a) ifctt (b) ) 
& @ ^tCr.cmd * ^TEi - ^ o 2 S 9 W > ^■=e- K a > h 

n-9 9 2 ii, 3 > ]>n-7^7^-ntyi-7 9 5 ^^WofcgltMfe 
^<7*-9 P0LEcr_f i , ^SL^Pf U <D tz &b ©IfrS3B 7 * - 9 POLEcr X. Xf~7 <i — V^y 
9fJ >Krchcri£fflv>-C, hu^L^^^WJW *%M1rZ> „ 2 gfia?*9>f > 
7^-F'37fn-79 2(4, ^ffl^reJJr^B^tCr_cmd QB$^(4, ± 0 £ 

, Cr_cmd_f "C & & ) £ Wt * £ 3 , ft U« At/ U_Cr * J¥ ffi 1" * 0 
[0 13 4] 

rase* 9 3 J4, yfn-7 5 3 OR 5611 7 3 fcRI*0^ffi"C, S (22) 

Zti&*TA"U* -9 Kiev, A2cr£ J: tfBlcr GO|Kf4, tltJi^i:, ^-jF/W^ 
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^-^Alcr, A2cri3iW ? Blcr^^cf</^9^-^ «lcr, a 2ci\ pier, , , y lcr) £^ 
>XmKmfe1-&o ^9^-?Alcr> A2cr& Xmicr^mfcir &<DK, mm^*®^&o i 
co^Mfiii, ffev-^hLt^^'J 1 c H|B'tt$^TV^ 0 ^ - * 

[0 13 5] 

t > &m rn^i:j:ot &m %m * mm -t & 0 vtm^wm 9 1 « > 

, ^] (23) ^^i" 0 
[»16] 

Pr e _ Cr (k) = Cr (k + dcr - 1) 

= a lcr (k) • Cr(k) + a 2cr (k) • Cr(k - 1) 

+ p lcr (k) • U _ Cr(k - 1) + p 2cr (k) • U _ Cr(k - 2)+,..., 

+ Pdcr-ur (k) • U _ Cr(k - dcr + 1) + Ylcr (k) 

(23) 

[0136] 

2 gSJ^^7-f K3> 9 2 14, 5* (2 4) fcflgvs **-S>3.-7 

mtiy^^^ (u-^*7 j )w) z&m-tZo @anuMMt^?> -*poLEcr_fm 

, - 1 <P0LEcr_fi< 0 ^l£5e£ti&a 
[»17] 

Cr _ cmd _ f (k) = -POLEcr _ fi • Cr_cmd_f(k - 1) + (1 + POLEcr_fi) • Cr _ cmd(k) 

(24) 

[0 13 7] 

2 |fil^5^f^ K3>bn-59 2U, ^ (25) K/Fi" 4 3 fc, "SO «5 ife 

*.llS8c«rcr£5t&-f So E_cri4, ^M^Pre.Cr t BtlMtCr_aiidO«IST?* 4 o fl-SLWHW 
<D?z&> (OJ&^^i^^ 7 * — & POLEcr i 54 , — l<P0LEcr i <0 £ lit i~ 4 9l&^£tL£ 0 
[mi 8] 

acr(k) = E_ cr(k) + POLEcri • E _ cr(k - 1) (25) 
E_cr(k) = Pre_Cr(k)-Cr_cmd_f(k-l) 

[0138] 

2 gft^^rV y?^- F3> 9 2 i4> £J *) Jfex.M$C <r cr**-lfn & & 4 

3 fcffl«A#U_Cr*ft5£*ra 0 tUfPA*U_Cr{±, S (26) fci$£oT#£BS*U& 0 Ueq_c 
rt±^#iM»A:*J-C* «K *fcJ8**«»)iftx«l±tw«jm"t*^*©Aif-T?**o Urch_cr 

[»19] 

U _ Cr(k) = Ueq _ cr(k) + Urch _ cr(k) (26) 
[0 13 9] 

#«J#PA^JUeq_cri±, & (2 7) <D 4 ■$ K#*> h tl& o 
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[*2 0] 

Ueq _ cr(k) = ^ {POLEcri • Pr e _ Cr(k - 1) + (1 - POLEcri) • Pr e _ Cr(k) 

- a lcr (k) Pr e _ Cr(k - dcr + 2) - a 2cr (n) Pr e _ Cr(k - dcr + 1) 

- p 2cr (k)U_ Cr(k - 1) P dcr _ lcr (k)U _ Cr(k - dcr + 2) - y Ier (k) 

+ Cr _ cmd _ f (k) + (POLEcri - l)Cr _ cmd_ f (k - 1) 
- POLEcri -Cr_cmd_f(k- 2) } (27) 

[0 14 0] 

>XiZ, g£ (2 8) ^oTPJjiMIJA^Urch_cr^#mt-^>o Krchcriii, 
* > *^i" 0 7 -f ~ K>< ? 9 *M > KrchcriOjfili, ffllfll *^>3cj6tt* J: tfSSJSStt^ 

[12 1] 

Urch cr(k) = ^^acr(k) (28) 

Pier 00 

[0141] 

- ^ tt, ##flJ#A^Ueq_crfcPJ»JA*Urch_crt<7)^n-e*^flJ«A^U_Cr^J± 
[0 14 2] 

ffiL<lt S MUSS^^' < 9 > - * P0LEcr_f i . ^SLftliM <DtiX> <DJ&&m& < ? * 

- ^POLEcri, 33£Tfy 1 - * *M ^KrchcriO^- K4£tf>fln±, JslTOMffc*^'"*' 

[0 14 3] 

- 1 <P0LEcr_f2, P0LEcr_f4<P0LEcr_fL P0LEcr_f3< 0 

- 1 <P0LEcr2, P0LEcr4<P0LEcrL P0LEcr3< 0 
0 <Krchcr2, Krchcr4<KrchcrL Krchcr3 

itLfcOH«^$^* i n EM&iP"**? ttM^MMo d 
el^WMode 3-Cli, JEfcJfcd*;* V- * - * t fihU o de2is 

J: XfM o d e 4 iCifc^T, mm*E_cr<DWtLi&8t&M < * * X n ZLtLtb<0'*7 * - 9 

[0 14 4] 
[0 14 5] 

^Vflcrtk^^SfftflciUDasetk)^^ 1 ; 1 c^ttffiLT, R|JfeS9 3 I* 
at-To |WI^H9 3{±, R*C*3> ln-9 5 3«H€S7 3 tmUo^fk-C^y X - 9 
h/K9cr£|S|5&tao RI5g-r*fe*OS: (2 9) ~ (3 8) JBlTt-^"^o 
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vm 2] 

0cr(k) = 0cr _ base(k) + dGcr(k) (29) 

d9cr(k) = 6 • d0cr(k - 1) + KPcr(k) • ide _ cr(k) (30) 

9cr T (k) = [a lcr (k),a 2cr (k), P lcr (k),P 2cr (k),--p dcr . lcr (k), Ylcr (k)] (31) 
d0cr T (k) = [da lcr (k),da 2cr (k),dp lcr (k) 5 dP 2cr (k) } .--dp dcr _ lcr (k),dY Icr (k)] (32) 

0cr_base T (k) = [a lcr _base(k),a 2cr _base(k), p icr _base(k), 

ise(k),y lcr base(k)] (33) 



8 = 



P 2 cr_ 


base(k), • • 


' Pdcr-lcr . 


"8, 0 


0 ••• 


0 


0 8 2 


0 ••• 


0 


0 0 


8 3 ••• 








0 


0 0 


... 0 


$ dcr+2 _ 



(0<8 n 8 2 ,..-8 dcr+2 <l) (34) 



[0 14 6] 



$tL& 0 LfrLtt^b, m&Vtz X 7 fc> Si, 82, -©n<7)^f^lo^f n: 

^ (3 0) tl2>mfcm%iide_cr(k)li, 5£ (3 5) KJ:l9St£*L&o CrJiaUi. 

f-M^ (2 3) * -?s<? h ^cotnMiUe cr(k-i) t^z^^^xM-B^fi^o ffl 

[W]fem^ide_cr^n^^^ X 7 s*7*-?^? h ;V 0 cr & o 
[12 3] 

ide_cr(k) = Cr _hat(k) - Cr(k) (35) 
£ r X\ Cr _ hat(k) = 0cr T (k - 1) • ^cr(k) 

^cr T (k) = [Cr(k - dcr + 1), Cr(k - dcr), U _ Cr(k - dcr), 

U_Cr(k-dcr-l), -,U_Cr(k-2dcr + 2),l] (36) 



[0 14 7] 

^ (30) K-£* ti&V4 ^KPcr(k)«, ^ (3 7) K X *) 
[124] 



KPcr(k) = 



P(k-1)-C(k) 



l + <; T (k)-P(k-l)-C(k) 



(37) 



(38) 



P(k) = _L (I - ^.P(k-l)^(k).C T (k) 

1 } xv xi+?i2-c T (k).p(k-i).<;(k) y 

1(3(3 x 3)(D miLftFi 
[0 14 8] 

V 7 h:I:LiftKOV>T<9«F#'l4{i, JEm&fc-D^X <D&, (2 2) t |Wtf§K*r ^MbS tL 

^it^t"i^o ij7h3 % /bn-7 5 5a, Ell 5 tL^ nrggJEfc&Jfc n > hn-~7 

[0 14 9] 

, is J;^-7^f - K^y *£*>f >(±, £lT©ll#^tt^o 
[0 15 0] 
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- KP0LElift_fl> P0LElift_f2. P0LElift_f3<P0LElift_f4< 0 
-KPOLEliftK P0LElift2, P0LE1 if t3<P0LEl if t4< 0 
0<Krchliftl, Krchlift2. Krchlift3<Krchlift4 

[0151] 

de4m 'J7 M^V-7*^7^-^iLti^WMo del, 2 
Jfc^T, jW«*E_lift ( = ^IlHtPre_Lift(k) — gMLift_cmd_f(k)) O 

[0 15 2] 

ffcfflCainfcov^T^aMHitt, ffi»Jfcfcov*T©a; (2 2) h Rfllfc* ft* £ 
§ o f&ffl avhn-956 14, 015 ^ $ ti& "BT^JEMJt 3 > h n - 9 t 
U Rl«<0^-e, TOffiffl«M»2 7 £A:frt^£ffi^U_Cain£3ftHt*o 
[0153] 

ffcffl£ov>TO B«MttJ£4^;e^9 ^ - 9 , naWHWI<^^*<^JES*rSe5fe^9 * - * . # 
J: 4 - K^y >t±. £lTOl#^tt^o 

[0154] 

- 1 <P0LEcain_fl, P0LEcain_f3, P0LEcain_f4<P0LEcain_f2< 0 

- 1 <P0LEcainl, P0LEcain3, P0LEcain4<P0LEcain2< 0 
0 <Krchcainl, Krchcain3> Krchcain4<Krchcain2 

[0 15 5] 

Ztih<Dm&te7F-£1i% 4 d * ~9 t LXm$RZti&Mo d e 

©J^JiE_cain (=^M'fi6Pre_Cain(k)— aiI'ttCain_cmd_f (k)) ©JDUKjSK**:* < &&4? 

[0156] 

fflflj -7 P - 

[0 15 7] 

flljc 4^T^^v>tB2j£M#|]t&£ Wlfti'*, t'S 2 Kjsv^r, £*l 

t4 0 TOJEIS^#^OfWA7JU_C r Kt£££*L£1IU_C r_f s 14, S/htf>JE*fS 
Jfc **:Bt*;fc *<> TOV 7 Mfiflf^ ©M#PA7JU_L i f tfc«563*LSffi 

U_L i f t_f st4, gMTfcM&jfefT (^U-^ff) Sr^ffiiw-r*, fcfcx.tffa0 

a i nCtg$WtU_Ca i n_f s 14. ffiffi £il£l1SJ KflHIfllt* fc* ^lt"e*> S » 
[0 15 8] 

Sr^JWf-t^o ^.^v>^i!j*^^{4\ <ftffl$tt^J.> y>*ffiTW£JSSCrtHtG c y 1 
_cmd_c r k£> ||«f G c y l_cmdKRgt4 (S4) o 121© (a) 
fc. xy-7y 7 XfiTWi:j£i:tlS§Wf^iGc y l_cmd_c r kl:/Pto £tf> 
v^yf4, ^'Jlc (HI) ^Ifl'It £ tL& £ § & o 

[0 15 9] 

X f y 7 S 3 Of!lif5& s N o * P> ii\ * T y 7° S 5 kz& v^T. T ^ -fe;V< £ 

■to 7,r 7 7°s6ci^ »jK#aw»**2ftt*^*^i£je^ttfc9fjei*M**«iaLfe 
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if d * *!i lift- & o n t t v» a ^ ti «\ 3&»*tr 

o Xf>7°S 7t-*5V>r. V^IfcLT;fr&Oi^l$IBIfcj££;fcteG c y l_cm 

d_ast£, SIMG c y l_cmd KtiL&t& 0 E2 1 O (b) K> #ft$W#IW 
ttSC-CK5fe$tL*R5C*G cyl_cmd_ast ^^i"o ^©^^"(^ ^ ■=& U 1 c 

(Hi) teRtt $ £ t **t? # & o 

[0 16 0] 

* r- ? -7° S 6 I* £ TMm&MMffl jPjRT L & h i£\ > v > ^tStl^ll 

HflEAPKJSCfc'lltGc y l_cmd_d r v l«IGc y l_cmdi:Rfet 
&o H2 1® (c) j.>WEHgJfcNE*J:VT^-fe>i"^^ISIKAP CKCttg 
£ !®JfC;t G c y 1 _c md_d r v £^1-o £tf>vy -712, ^ ■=& V 1 c (El 1 ) KfB 
H^W £ t § & o 

[0161] 

y -f S 9 K&^X^ X ? -X Is 7* fr-^y (11117) EE 

OflrjE-BGc y l_cmd_c p ^^ffii"^ (018) ,^f^Sll Mv^T, EE*f 

lb, V 7 hi3J:rm*B*, ^ti^tu BSEEiKiJfc. B*U 7 hfcJtfBWffiffifcJtSOfcS* 
* (119) o 
[0162] 

HIl 7li, Ell 6^f 77*8 gx^Jfe^tL^v^^-^lx-^mo^y^-^V^ 

o 

[0163] 

7f';7S2 1 KJ3V>T, IIIItOlftAG c y l_cmd^ 5£ (3 9) fclf£v> 
[0 16 4] 

A G c y 1 cmd = Gc y 1 cmd(n) — Gc y 1 c m d ( n — 1 ) 

(3 9) 

Xr-y-fS 2 2 K&^X^ SlKf^fftAG c y l_cmd«nl «5 tttUf 
. R^^fLSRSIl^J^lHlLr^* £ t £^1~o liKM^tAGc y l_cmdf 

[0 16 5] 

S^IEKl7J^±lJPb-CV^^ib{i\ HB&l'&ffiSftfcfltfBC aint, tfr5MC a i n 
_s s w£lkiK-f & (S 2 3) o Bf^ffiC a i n_s s wO-W#, El 4 i:^§lxtv^ 
o Cain^Cai n_s s wftfeldT, x > ^ > ^gfiif t^) ^ M o del X*$>2> 
£ ^^i" 0 KffMo de_statet, Model "CJfeS i t *7fi1rfe 1 
fcZtlZ (S 2 4) o 
[0 16 6] 

C a i n>C a i n_s sw^Ml Et 4 tCTF^tL^ i 3 fc^ > ^ 
?>ilftfOSt*SMo d e 3 i t £^1"o FffifMo de_stateC, 

Mo d e 3t-$)^it^tf 3^t€§tL^> (S2 5)o 
[0 16 7] 

Xr-;7'S2 2 ^j3V>T^MK/7J^^LTV^^^{J\ iiCtffi§W;'J7M 
i f t t Bfjfe-fitL if t_s s w£lt«rf & (S 2 6) 0 9r5&ttL if t_ss wCO— 
W s \ El 4 tLTV^o L i f t > L i f t_s sw4t>if, > v > , * , <&^W* i & 

^^^O^IiC^^Mo d e 4 tJibSi t ^~ FifMo d e_s tateC, M 

o d e 4-e&££ t £^"Mi4^i£;e£*L£ (S2 7)o 
[0 16 8] 

fflSE#2 0. 04-3 102807 
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Lif t<Lif t_s sw&£>«\ @4^§^J;M:> 
JMode 2t|)Jii:^to -t- Kif-^-M o de_stateC> Mode 2~£&Z> 
Z.h^^\%2^m.^M (S28) o 
[0 16 9] 

1 1 8 It 016 Wf-; 7°S 1 0 -e«$tL^>, P^iffiiEjitG c y 1 _c m d_c 
[0 17 0] 

^f*^S 3 1 v^T, Kjf-^-Mo d e_s t a t e £Hft#* 1 fc'O #» £ iHK^ 
o Mode_state = l£<bfi\ Model @IfIt^t7E^°7^ 
-^POLEgc_f iW- K lM^flP O L E g c_f 1 £f£;feL (S 3 2) . C\fl 
%m^X£: (5) i:ftV>B||^fG c y l_cmd_f *Wt%> (S 3 3) o 
[0171] 

^f7^S34 Ki3V>-C, tf/fBfF^d git, Mode 1 fflOtr/f H£H d g 1 fctfcSfe-*" 
i„^f?^S35WT, |gMGcyl_cmd_fi:SoVt022 (a) 
^^$tL^> i ^ '7°^#PS U Model fflc^y^W^^ (D^m^^tb&o 

TsTv 7°S 3 6 l,Z$3^X, ^SLWJO^^CDjS^^^^-^POLEg c iC, Mo 
d e 1 ffiO{tP o 1 e g c 1 £l£;tU 7 ^ - hVty ^ $*>f VKrchgc it, Mod 
e 1 mcoiUK r c h g c 1 *Wt7£.ir&o 
[0172] 

^f^S3 7 «V>T, ±ia^^ (8) &i£$*U ffilEffiG cyl_cmd_cp£ 
fcbir o 
[0 17 3] 

* T y 7° S 3 8 £ 33 V»T > «=E - KM-^-M ode_state O-fit^ 2 * if > X y y 7° 
S 3 9~S 4 3(3V^ Mode 2 ffl^&S^ Mode 1 O&kH (S 3 2~S 3 6) 

[0 17 4] 

* r- y 7° S 4 4 |:*V»"C, -t- Kfl^M ode_state Oifi:** 4 * <b If, * y ? 7° 
S 5 0~S 5 4CiV>t:, Mode 4 fflO&S^ Mode 1 O^kS (S 3 2~S 3 6) 

[0 17 5] 

^f«;7"S4 4t'jsv^T. -t- FffMo d e_s t a t e (DQtifiA -C&tftUf, 
FflfMo d e_s t a t eWiliS^iii^to Xf^S4 5 ~ S 4 9 K*3V» 
Mode 3ffl<9&g^ Model WgLS (S 3 2 ~S 3 6) W\m^ijt>M 0 
[0176] 

HI 1 9 tt, HI 6 <DA T y "7° S 1 1 T?^Jfi £ *l& % JEiStifc, U 7 h *5 i tfffiffl «rftO«l-r 
[0177] 

XT y 7°S 6 1 £i3V*T> — KifMo d e_s t a t eOf t:ffioT^(0r-7' 
;v£»U illffilSlbC r_c md £##>So t^©f-7>li, H9^Sittv» 
S o III 8 *#IL"C»W Lf:i^C> fcUlfMo d e_s t a t e=l46tf, HI 9 O 
(a) ^$tL&y-7*;V/^#M£tL;z>o 

[0 17 8] 

IWpftUl, ^ 7°S 6 2 tcisv^-C, KifMo d e_s t a t e OiCfotfllfS 
©t-7;^ML, BS'J7ML i f t_cmd£*#>£o TOS^x- T^Wi, HI 
1 0 KTFZtiX^&o IWK, Xr';7S 6 3 ^JSV^T, -t- KflfMo d e__s_t a t 
e ©f Cfot^(7)f-7>^ML> ggfifflCa i n_cmd£*a6&o Rflff^O 
x-7*;W±. HIl li:^$tLtv^ 0 
[0 17 9] 

7r^7S6 4fci3V*T. ^ (26) t^V\ TOgffiStiMS&S 2 5^<3tfj£ffiU_C r 
^#ttSi-2»o ^fy7S6 5i:^t, ffi«SJfctov»-CO^fl[U_C r OfffltHt© 
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-fi!U_C a i n^#tB1-^o -?LT, K^v*, j±Mkt, 'J^hAisJ; 

[0 18 0] 

MJf^M ^ ;v k ojUW (fc k k «\ 2 5 'J #) (D^m^o 

[0181] 

k i & o 
[0182] 

< 4 £ £ i 9 > -<75i7 ffifi&Jfc. V -7 Mis J; tm*S 

tLS <£> fcjJp* Ui" * d #-c § & o 
[0 18 3] 

[0 18 4] 

^fy7"S7 1cm, -BT^EEISmW. RTl£ V 7 MiJsi^fflii^^f it 
*■ H-fsr 6 j^ofifel******] $ *Lfc * 2f "9 * * *'J if ir 2> o tkWifflkto -Ztifcteb «\ c ft h <D 

mm^x^x^yv>mt>*mmirz>z.ktfx^zs;^o Lf^^t, x>y>@s»- 

[0 18 5] 

So xyy>««(7)gli 2 0 0 0 r pm) KJfcJfc-*-* i 7 ^ £ 

*r#£ii g_f s^ffm-r^o Mi©)£M^i«i«i^^t^»tti^^^ mT^Tjsf 

[»2 5] 

Ig _ fs = Ig _ fs _ base - Krch'a' (k) - Kadp'-^ (0 ( 40 ) 

i=0 

& (k) = Enfs(k) + POLE'-Enfs(k - 1) (41) 
Enfs(k) = NE(k) - NE _ fs (42) 
Krch\ Kadp': 7 J — y 7 ^ 
POLE': f&^Jg^ 9 ^ - *(-l < POLE' < 0) 
NE _ fs : ^ >- *? 1/ m%£M(.(D @ fflMK (ex. 2000rpm) 
Ig _ fs _ base :7x^ /Hr — 7 ffl <£> £lW(ex. 0 deg) 

[0 18 6] 

ffi!E#2 004-3102807 



#JH 2003-419012 



^-v! 26/ 



isM^W^JLT, VmM*®m%.^WL^:2>tzisb(D\t!^JbZ>o K r c h' iSi^K a d p 
*K ^M«rflXm§^rS^ fcitf, JS«F»5fe/f9 > - * P 0 L E ' Ki. *) , MfltEn 

f s © Banft^oJDuKjafiE«:Sij6-r& /au±, 2 @ 9 >r > ^^e- vwm t 

[0 18 7] 

o 

[0 18 8] 
[0 18 9] 

* (S7 4) o S&«l4 , «:e»l^ MBlilGLOGti, ffigM (titkli, +1 OS) 
SS^Sft* (S 7 5) o 
[0 19 0] 

m.2 6] 

Ig_ast = Ig_ast_base-Krch"-a"(k)-Kadp"-2 CT "( i ) ( 43 ) 

i=0 

a" (k) = Enast(k) + POLE"-Enast(k - 1) (44) 
Enast(k) = NE(k) - NE _ ast (45) 
Krch", Kadp": ~7 4' — V V *f4 ^ 
POLE": — < POLE"< 0) 

NE _ ast : ^ >- ^y|gt© @ *Hit(ex.l800rpm) 
Ig_ast_base : M3ffi#?B.W^ffi <£>2£3¥Mi£(ex. + 5deg) 

[0191] 

XT77S79 fci3V>T\ #ffi§tLfeI g_a s &'X$mi GLOGCtg^fi 

-5 o 

[0 19 2] 

> v (?t t x ii\ x77D-^-^CJ; *fcffl $ Gey H:i^S^ 

*) t'^o'v^TBfS^^y y*#IL, jftjfcHfrJBI g_d r v £^a6£ (S 8 0) 0 

tLSo y7S 8 1 MV^-C, I g_d r v#\ /SCiAcNFjS I G L O G KBfcJg 

$ Z> o 

[0 19 3] 

[mMow^mB^] 
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10 19 4] 

[Hill Z<D§kW<D—$£ffcWlz$£ J ), z->i? fflffi&W.*ffifa&l\'7F-tffl 
°[H2] iWf&KW— (a) m.^MtJ±mit<Dmm, (b) PJ. 

[03] »IPJ3<9-fy&Wc«, A^-Tfc t:'^. h SrEIjBi- *fc«x&3H* 

[hi 5] ^ <Dmm<D~mnm \z$t ? , -g-tt-etLo^- Kfcfctt*^* 

is i tr* v - "7V \° 9 > - * * ^361" * ;v - ;v *^i-^o 
[0 8] £©ft9|0- *i60U-fl£3> iW«^*<0*Ml^n y *|8o 

0o 

[01 0] i ©HH^ <7)-^ii (;f ^ gi 'J 7 M I) * O v 7°©-^J 
[011] ;©^i©-WJt:f 7> Blltffcfflfcjftfc&fci&ov* 7<a— CTfca^ 

|g[ o 

[012] i©Hi©-*»«Cffi^ |^i3 7Fn-70||^^l 0 

[014] io&iKO-HJfeW^^ ^m^MfW^iB^^lSmi^^^-^ 
&c^JK3C^i8£^-f 0o 

[015] ISJfeW::^^ M3nn- 7 Oil^n7^0o 

[016] tOl&MO— SSMWKftd, R*illP07'n*^S:^t7n-f t - b 

°[017] Z<DmA<D—mMMK$£7 , -?7.9-7s l/-7»7 s n^7,^f7n 
— — ho 

[019] z.<DmM<D-mnwfc$£7, mmit, v7Ym&£ZF$Lttitmw-r&7v 
[021] z<D&m<D—$mm-%7, iiM*^sfc*^^^o 

[02 2] -ett-r^o^E- Ktcov»T0^9>-^3feiH 

[023] io^wo— ^sfe-w^d, ^>v>im&^fcmLtt<D& i xfflR* 

•$tito&?z»b<n~? y 7\ 
[02 4] fcf* h >h/^;^yojiSM# : Sr^i"0o 

[02 5] tr^ h >cotti fc^^^ofi:ffl^>H«*^i"iao 

[0 19 5] 

1 ECU 

2 x. y V y 

3 R^w/ 
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[03] 
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[05] 





Model 


Mode2 


Mode3 


Mode4 












vx£— 


g*I9&MGcyl__c 

mddiS^TgJUiic 

r cmdi§r||fclj 


filSCain 

§<ieRmS:Gcyi_G 

mdicjsi:rstntc 

ain cmd^rHitJ 


g*IS&§lSGcyl_c 
r cmd^Stb 


g^qamaGcyi_c 

mdlzfSlirg^fitLi 
ft_cmd^^tfcB 


Hi 

/^— £ 


•fiffiCain 

JSiigtbCrKft-^T 
g tlfilCain cmd 


{i^CainlCgrSlvr 
SSfilLift_omd^ 
3£fcB 


S4IfltLift_cmd^ 

irtb 


Ei^tbCr 

U^HMLiftlcS-^ 
rg^fitCr_cmd^ 


*2 
Xb— Zf 


U^hgLift 

#:flCainl::*-5l'»T 
SIlLift_omd5 


EflltbCr 
Tg:jiti&Cr_cmd£ 


f£:f§Cain 

•J^hSLiftlC*-^l\ 
T g HfltCain cm 
d£3ffcfe 


fifgCain 

'j:7kI:Liftl::*-3l^ 
T@*Hi&Cain_cm 
d£3(fcB 
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[H8] 
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ffiS&Jt 

Cr cmd 



Gcyl cmd cp 




x>i?>miKifeNE 



Cr cmd 



A 




+ (i^ia$E) 
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1 1] 



MM 



Cain cmd 





X>v>l5]$E^NE 



Cain cmd 




+ (i^HllE) 



(c) mm 

Cain cmd 



MM 
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1 2] 



Gcyl 



Mode_state 



GcyLcmd 



/ 



71 



^3848 



Pre Gcyl 



72 



ceglk ctrg2u j3g1u )Sg2L 
■■■■ffgdgi-lu rg1' 




53 



MiEfift 
Gcyl_cmd_cp 



atg1i_base» Qfg2i_base % /Jgli.base, £ g2i_base.. 



...ft gdgi-1i_base^ rglLbase 




74 



1 3] 
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1 5] 



lit 

Cr.cmd 



/ 



54 




Rre Cr 




Oi 1 cr\ Of 2c»\ /? 1cr\ 
/3 2cr ffdcr-1cr\ r1or 




94 



aMcr_base % 0f2cr_base s 
/3 1crJ>ase % 

/? 2cr_base ft dcr- 

1 cr„base^ y 1 cr_base 




Mode_state 



POLEcru POLEcrJu 
Krchcri 





—7 




-* 




—7 



95 
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1 6] 



c 



Yes 




Yes 



Yes 



No 



S4 



Gcyl cmd <— 

Gcyl cmd crk 



S7 



Gcyl cmd *— 

Gcyl cmd ast 



Gcyl cmd <— 

Gcyl cmd drv 



S9 



^^jEfitGcyl_cmd_cp<Dg:{±i 



S10 



c 



S11 



3 



S8 



S2 



ILCr «- ILCrjfe 
UList *- U_List_fs 
U_Cain <— U.Cainjfe 
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[EI 1 7] 



A Gey I cmd <— 

Gcyl cmd(n) — Gcyl cmd(n-1) 



S21 



Yes 



No 



S25 



Mode state 3 

(Mode3) 



S24 



Mode state «— 1 

(Model) 



C 



3 




Yes 



S27 



Mode state <— 4 

(Mode4) 



S28 



Mode state <— 2 

(Mode2) 
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[H18] 



Yes (Model) 



Yes(Mode2) 



S32 



Polegc fi 

- POLEgc_f1 




No 

S39 (Mode3) 



Polegc fi 

«- POLEgc_f2 



S33 



Polegc fi 

<- POLEgc_f3 



S40 



Gcyl cmd f 

©JUttl 



Gcyl cmd f 

<D3£fcB 



Polegc fi 

- POLEgc_f4 



S46 



Gcyl cmd f 



S34 



dgi <— dgi 



S41 



dgi «- dg2 



S35 



S51 



Gcyl cmd f 



S47 



dgi <- dg3 



S42 



GcyLcmdJKgO^. 

Model m<o&m^-y 



Gcylcmd.flcS^. 
Mode2JKD&2p/^5 



S36 



POLEgci 
*- POLEgci 
Krchgci 
Krchgci 



S52 



dgi «— dg4 



S48 



GcyLcmdJIcS^. 
Mode3ffla>fi^p/^ 



S53 



GcyLcmdJIcS^)^. 
Mode4ffl<D*p/^ 



S43 



POLEgci 

- POLEgc2 
Krchgci 

— Krchgc2 



S49 



POLEgci 

- POLEgc3 
Krchgci 

— Krchgc3 



S54 



POLEgci 
«- POLEgc4 

Krchgci 
«— Krchgc4 



Gcyl cmd cptf>3f fcB 




± 
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[mi 9] 



1 


r 




■ vt-v Jistr ill > 

_cmd(DjffcB 




r 




_cmd<D^:tB 




f 


@HH&*BCain 


_cmd0ltH 




r 








f 








F 








F 



c 



S61 



S62 



S63 



S64 



S65 



S66 



ffiSE# 2004-3102807 



mm 2003-419012 



^-v! 18/ 



2 01 



Yes 




S78 



S75 



IGLOG <— fift^I 



S80 



•@i|E»NEa3 



S72 



7i- ;H2— ZHDtz&b 

(D^iikmrnmrn 



S79 



IGLOG «- Ig_ast 



I 



S81 



IGLOG «- Hl>v> 
@(EftNE*5J:tfx> 



S73 



IGLOG «- Ig_fs 



c 



iH7 
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(c) 
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[EI 2 2] 



(a) 



(b) 




Of g1 J>ase 

g1_base 

T g"Lbase 

ft g3_base 

'ft g2_base 
a g2_base 



Gcyl cmd f 



+ 




0 



Of g1 J>a se 
ft g1 J^ase 



T'gljDase 

jS g3_base 



ft g2_base 



J2 g2_base 



Gcyl cmd f 



+ 
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2 3 ] 



Ig drv 




X>v>lU$£§&NE 
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